as a local probe, since measurements of magnetization do not depend on long-range order.
Such probes give information about the correlations between atomic positions [8, 10] . A pair distribution function analysis (PDF) of the same data as the diffraction analysis described above shows an increase of 0.12Å in the distribution width of the Mn-O and O-O pairs [8] .
Interestingly, the width in temperature of the transition is much broader in the PDF analysis, suggesting that the effect is present on a local scale far away from T c . Another neutron diffraction study claims to see an anomalously long Mn-O peak at ∼2.28Å, which shows no temperature dependence, on a sample of La 0.67 Sr 0.33 MnO 3 . Previous x-ray-absorption fine-structure (XAFS) measurements have been somewhat inconsistent with these studies, measuring a change in the shape of the Mn-O distribution across T c [11] , and a long Mn-O bond of ∼2.5Å [12] .
This work reports our XAFS results for the Mn-O atom pair. The data show that the smooth and rapid change in the Debye-Waller broadening parameter σ 2 near T c for this bond as seen in PDF experiments [8] Temperature was monitored via a sensor on the probe about 2-6 cm from the sample. The temperature was regulated within 0.1 K, but the sample temperature could be as much as 2 K higher than the nominal temperature, especially for the higher temperatures.
Data were reduced following standard procedures [14] [15] [16] . The XAFS were isolated by defining the parameter χ(k) = µ(k)/µ 0 (k)−1, where k is the magnitude of the photoelectron wave vector, µ(k) is the total x-ray absorption due to the Mn K-shell excitation, and µ 0 (k) is the part of µ(k) that does not include the interference of the outgoing part of the photoelectron wave function and the backscattered part. Although the monochromator crystals were more than 50% detuned, measurements of χ(k) from BL 2-3 were slightly lower in amplitude (∼3%) than the measurements from BL 10-2 at the same temperature, presumably from second-harmonic contamination. We therefore multiplied the data from BL 2-3 by 1.03
to allow better comparisons of the two data sets.
Fits to the data utilized theoretical standards as calculated by FEFF6 [17] . Theoretical standards (as opposed to standards obtained experimentally) allow for the measurement of an absolute broadening factor in the pair-distribution function, and thus allow for a direct comparison to diffraction results. We fit each spectrum to standards of Mn-O, Mn-La, Mn-A, and the multiple scattering Mn-O-Mn path. These paths were calculated assuming the simple perovskiite structure with no distortions. In particular, the Mn-O-Mn bond angle was taken to be 180
• , even though for some compounds in the LaMnO 3 series, this angle can be as small as 160
• . This angle is expected to be close to 180
• for these materials [18] . The amplitude reduction factor [7, 18, 19] . Fits to the Mn-O broadening parameter for these data are presented in we are lead to the conclusion that virtually all the temperature dependence demonstrated by the MI materials is magnetic in origin and caused by the degree of localization of polarons.
At low temperatures and high magnetizations, the conduction electrons are allowed to hop freely between spin-aligned ions, and thus the polarons are effectively delocalized. Contrary to the usual thermal activation of polaron hopping, as T is increased towards T c and the magnetization decreases, the polarons encounter more and more resistance in the form of unaligned ion-spins and are thus more likely to become trapped, causing more localization and distortion. This trend will eventually reverse as T increases.
Qualitatively, this distortion is consistent with Millis' prediction that the polaron distortion should cause an increase in the width of the distribution of the oxygen atoms near T c of order 0.1Å [2] .
These data and this analysis are not consistent with a previous XAFS study [11] . In that study, Tyson et al measured a drastic change in the shape of the XAFS spectrum between T =80 K and 273 K, which they interpreted as a change in the Mn-O bond length distribution. As is clear from Fig. 2 , we do not measure a fundamental difference between T =100 and 300 K (or anywhere in between), although there is an obvious difference in the amount of disorder. In another study, Tyson et al measure a long Mn-O pair at ∼2.5Å [12] , which is roughly in agreement with Louca et al [9] . We do see some evidence for such a peak, however there are several other interpretations, including an analysis artifact arising from FEFF6, and therefore do not include it in this analysis. Including this extra peak does not affect the results of this paper.
In conclusion, this work demonstrates a clear step-like increase in the width of the Mn-O bond near T c for samples with a MI transition and a temperature dependence below T c that is related to the magnetization of the sample. Since diffraction measurements do not show any step in the width parameters of any sites (they do show a change in slope at T c ) [7] , the steps we have measured in this work can be interpreted as arising from a more negatively-correlated character in the positions of the atoms in the Mn-O and Mn-Mn pairs.
In addition, we have shown that most of these displacements are along the crystal axes, as 7 one expects from a polaron distortion. Lastly, we should point out that since diffraction measures essentially the same distortions above and below T c , consistent with Jahn-Teller band-splitting, the measurements reported in this work are separate and distinct from a change in the Jahn-Teller distortions.
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